PATENT ABSTRACTS OF JAPAN 



dDPublication number : 10-341018 
(43)Date of publication of application : 22.12.1998 



(51)Int.CL 




HOIL 29/786 
HOIL 29/78 
HOIL 21/336 




i 

(21)Application number: 


09-148947 


(71)Applicant : 


MITSUBISHI ELECTRIC CORP 


(22)Date of filing : 


06.06.1997 


(72)Inventor : 


AKIYAMA HAJIME 
TARUI YOICHIRO 



32 32 32^ 32 



7 — ' 



:1P 



(54) SEMICONDUCTOR DEVICE HAVING LATERAL HIGH BREAKDOWN VOLTAGE 
AND FABRICATION THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To fabricate a lateral high 
breakdown voltage element which is not limited by field 
concentration to the surface of an SOI layer by forming 
a conductive layer for field plate, under floating state, on 
the region of a semiconductor layer between first and 
second impurity regions through an insulation layer. 
SOLUTION: Gapacitive coupling multiplex field plates 31. 
32 are provided between a cathode electrode 6 and a 
anode electrode 7. The field plates 31, 32 constitute a 
capacitor between the cathode electrode 6 and the 
anode electrode 7 in conjunction with the conductive 
layers 31, 32. Since the capacity is connected in series 
between the cathode electrode 6 and the anode 
electrode 7, the lines of electric force are arranged 
substantially uniformly on the surface of a 
semiconductor layer 2 and uneven field distribution is 
eliminated. Since high field strength is limited to the 
bottom face part of the semiconductor layer 2 where a 
thin SiC layer 20 is formed, breakdown voltage can be 
enhanced. 
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fc'ltX'tt. 04 2fCS^-rt«e*^i<i:|5j<ll, m.w^m.'7i^(r> 

me tT / - i^mmi tomz^&nS'^m^my -< -fi' 

hs-T'P'— hsi. 3 2 7!»«ISlte>nxH-2). 

50 [0 0 5 5] c:0§ai^-gr^^tt7^'-;i'H:/u~h3 
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V- YmM 6 i T y - Ymm i ^(r>m\zm^(h'^mjim 

m\zmm,^ntzMMtiU-D^\^^^o 

[0 0 5 6] tiV-'^mM^hT J-'^nMl hL(nWr: 

z,<D^z>f3immf)m^^n^rzi5b. ms (a) tc^-rj: 

m^rji^o zLCDfzib. ms (b) tc^-rj:^tc#ag<*:/i lo 
2mmmiz^^'f^m^^m^mtmii^-tur). 

[0 0 5 7] cntCctO. ^5 (c) {C^-Tcfc'StC. # 

^-^n^z^tizu^f)^. z,(D^mmz{ts i cmmm2 

i C»mm2 OtCgmx.^C:^TTA^>vx%* 
[0 0 5 8] t^io. (b) ^1 (c) <hfi, H5 

(a) (Dc-cmtD-Dmtizmo^m^^mE<D^ 
[0 0 5 9] mm(Dwm2 

m 6 ^mM<Dmm(Dmm 2 {c43tt^#^iS»/E^^ 
Ei6<^#roLT. *^jS(7)j^^"tfti> s icmmm 30 

[0 0 6 0] z:nun(Dmmz^\^^x\t. ±^1. 
tzmmoymmi mi) tmmcx$>^rz^. m—o) 
mi\z^\^^xii'^m-'0)n^^i4L^(omji^'^m'r^o 

[0 0 6 1] ^mmo)mm(Dmm^t. mz/^u-y"/"^^ 

Xtl^miC (Integrated Circuit) h^—mtVtzU 

fi^^n^-'fn-i 7.(DK'Es\jR¥^^^\z^^mm&^ 
m\zmmf^ s o i m^mmw. 2 (DVcma^ 0 isj^oitts 
taTso i^^mmm2^mmi.m^nm^i^ui.^m^ 40 

1, z-^mx$>^o K^T^(D^t\zrD\^^xmmizmmT^o 
[0 0 6 2] 07'-Eii oti. so im(Dm^(o^m^ 

mm^zMr^^yfiy^yy^ji^^^^-rmx^D. mm 

m^^Mn> EDD-92-106 (SPC-92-7 
2) , 1 9 9 2^'' ^^ibfm\^rzh<DX$>^o 

s o I mcD^hmmmNsoi m 1 x\x 5 . 0x10 

14c EIST^il. 0X1 015c H 9 T ^d: 

2. OX 1 0l5cm-3, gli 0-etS4. OXlOlScm 
-3-e»^« 50 
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[0 0 6 3] 07-01 0S#B8LT. ^msiifi^^^(r> 
lOQ-cm (5X10i4cm-3:@7) ^5j:tX5 Q • 
cm (1 X 1 Oi5cm-3 : 0 8) X\'X. SOlSttS^ 
mrnxm^m-m^iim^X^X^^ . itSSxT^^^SO • cm 

(2 X 1 Oi5cm-3 : 09) TtlS O I ffittJij£®fflf|tC 
%^bT^O> >^msim^^<D\ Q • cm (4 X 1 015 
cm-3:0i 0) TtiRE SURF>3S:^;?J^^'^t3nT(.^^ 

«4'{c:cfc^yi/-i73}^-f >h(D<aga)^{t:^0i i (c* 
-To 

[0 0 6 4] 01 l^^HSbT. «l?-^»f{Ccfc'5:/l^— 
^#<>hC7){4H(l> SO IBc7)S^7^>^*lt$5eWffi(/^«'& 
tCtlSO I ^c?)«® (a, b) SOIgcD:^»-E 
^Ji^;^^'±?5^'^ch. SOlSiSBSB (c) -^tmfVTz 

^mi^mi^tn- ^mi^mmtcom^^ id) ^ 

ifi-^c(i09, m^diitmi o(D^^mzpi}t-i.xi^ 

10 0 6 6] :^mm(Dwmxi^. mex^i^rz^koiz. 
s i c»2 ot^^^^so I m 2 (ommzmm^nxi^^^rz 

01 1(7) a, bfc^ST^SO I ffittgcDitSJfL;^^* 

[0 0 6 6] mmcomms 

0 1 2 ti. ^mm<Dmm<Dmm s ^z^n^mmi^iumm 
'f^^m't^^mi^mm<Dmf$.^mmm{z^^rmmmx$> 

mi 2^#flP.bT. *^SS<Z)fl^^Tfl> S i C»J^ 
g2 0tl. ¥«^*:M2 0l£®T*oT, *y-K«@6 

<DMT\z&mi^xi^^^o u:^. zti^^cDmrnz-Di^x 
miiz^i^rzmm<^mmi(Dmf^tmmcx&^ 
tz^. m-'(Dmi\z^^^x\t.wi-'(Dn^^\^i\^. ^(du 

[0 0 6 7] i^'m^(Dwmx\t. 0 1 1 (?) c \zi^^ntz 

^'b\Z. RE SURF^*{Ci:oT*^$n;^»ffi75^':^ 
y-Kmil6<^mTTfeoTSO I g2(Dl£®gSTTA' 

[0 0 6 8] mm(Dmm4 

misitt. ^mm(Dmm(D]^m4\z:$d»^mm^m^m 
f-^m'r^^mi^mm(omf$,^mmmiz^'tmmmx$> 

01 3^#BaUT. *^M(7)ff^MT'ti. S i C»M 

{z-z>\,^x{'i. 0 1 \z^'rmm(Dmmi(Dmf^tm^^]c 

[0 0 6 9] *mS(7)ff^^T(l, 01 ICO a, bfC^$ 
nrz<k e> (C R E S U R F5^:S:tCct r:^ X^^^tlTzMmf)^ 

io y " K««B 6 My<o'=¥'mwm 2 (dshsi$tt/n*^ >-> 
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[0 0 7 0] mm<Dmm 5 

-2). 01 4Sr#BSLT. *:||)6fi«>J^mTtt, S i C5S?BI 
Tt>-2). ^©^I^dtt. :g;^0. 5 Mmtr^-So 7^*5. 

c:nm«)«»i£fc:3iriT«. @ i \z^^nm(Dmm i ® 
[0 0 7 1] :^mmo)mm.iit. b 1 1 w c jc^^nfc j; 

— Km® 6 MT(Di^mt^m 2 CDIgffi^TTA*^ >->iS 

[0 0 7 2] WffiPP^raSSftC. 0 1 4©,^Ci TS^L;fcT 
;»cLT(.i<At, Sg^d?&SiTfcS i caS^^2 0 tc^"^ 

aPi(c«Me-r, mmmizi,ts i Cj*MJi2 g+tta* 

[0 0 7 3] S7t*:^IMW0ffiW^fiE«. S i CW^S 

±. s i cmmm2 o tm&mmm 3 t^mmmo^-::' 
tc^m^m0Sc.Ltj.^^-^i)^.i:^^m^izmmjimmx'$>^. 

st>{cj:-3T-^xe)nsx h kxTso I mmizmit^ 
mcom^-r^:it^mik^ti^m^u^izmzmmf£m 

[0 0 7 4] mm<omm6 

HIS it.:^mm(ommmm e (cij^t^etsai^WE^T 

0. 01 6«0i 5©E-E^{c«'5ai$:*rr&-iw^iM!!a 

[0075] mi stmi et^^mLx. :^^m<r)m 
s i c^B^ji 2 0 tt. mi iZ7jk-mm<Dmm 1 
tiHii;<aBiciBe$nTti-5*t, ciws i cmmm2 0 

'i'<D^m<^m&^mmmo:>mmi tmr£^, 

Jgffi.T'«. d W S i CSSmS 2 0 IC, 4^jg^*:g 2 tpj D 

m&.±i om&LT(Dmmtu^^oiz^^nx<.-^^. ta 
id. ctijeA^i-w^fiRtcot.iTtt. m nz^-rmi&<Dm-m 
1 ti,s.mnii:,X'S>^rzi!b, ibi— ©ge^^tcr^t^rttisj— o 

[0 0 7 6] 1 6©s i cmmm'f(Dypm^m& 

i^m) <D'i^>&.xizji^xs i cm^m2o^miSi 
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[0 0 7 7] El 1 6 tci5lt-5*^BJ3fiaJ 1 iim-Mmizttm. 

BttciitiT R E s u R Fmm<DWimxs>^-^^im^f¥ 
s i cmmm 2 0 <7)^M«^jiS75^-j; 0 ;st.^:?7*>*issi^«5^ 
[0 0 7 81 mm<Dmm 7 

igi7tt, :$i^mo)^mo)mm7!,zi5i,^^mm^zm&m 
^^■^-r^^^mf^mmff>m!i^^m.mmiz^-rmtsmx$> 
^. 01 7&#HaLT. :^mmff)mmxii. s i ci^^ 

e2 0tt, so I g2®i£®{Cj^^$nT*5r). *^On 

i^ji2o±jc«. s i cmmm2 0 LmtSkLxm^^ti 
mm-r^J::v^zm^s.■^tlx^^^^, zi(Dp- ^mi^m^s 

[0 0 7 9] nt*5, z.n&Lf^<Dm^iz-D\,^xi-i, muz 

in-mm(Dmmi<nmi$.tm^w\i:'X$,^rzisb. pj— ® 

[0 0 8 0] mzmmz-z>\,^xmm-r^. mi i^mm 

l^fC p - 5 a t n - 2 i WS^I^B 

so i:fc{CRESURF5?i*(Cj;-:5T-e<^#S:6^ffiii$n 
^« CCT, p- iii#^*:M^5 aiS i C^^Ji2 0 ^: 
«P^^Mi^jSffi«:n- ¥«(*«g«E2 i:fa«|BID@mS 

Tfi^iSfkT^citT. itm^jf^^^mz-^-^rxmEEXM 

[0 0 8 1 ] *:|IMCD}^S8T?tt. S i Cj9Jill2 OS:^ 
xg§$&«l1^36m^l«fiS<lSfe-C^^Ci:*^e>. 

[0 0 8 2] glMO^^S 
0 1 8 «. :^mJi<Dmm<Dmm S {C*5tt-5«ISi@SWffii^ 

^. 01 8s#B3bT. :^mm<Dmmxit, s i c»8^ 

g2 0*tn- i|iag#:g2 tjM^a^ (pSi) 

r:>p* ^mt^m^5tmnkmn.mzmm-^nx\^^^. s 

feS i CSIflMB2 0«. p+ i»i^^*:M^5<tt9feffi^^^ 

tr^Ttt. BUC^-rSIJgroJ^lilW^liKtSSI^bt?* 
50 Ill— OTgi5*J(c-3tiTtt|Bj— ro??-^*#b-?-coi5i 
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[0 0 8 3] ^nm<DwmT^t. m i ? \z^-rmm(Dm 
[0 0 8 4] mm(Dmm 9 

D> m2o^t. mi 9(DF-Fmzmommmmm'c$> 

t^:^. mi9{t. m2 o(DG-Gmzmvmm{zti 
jt^Lx^^^o ^fd. HI 9tc4o(.^T^i. m^hmmmscD 
rmzitm't^^mi^mmtmm<D^^±^^mi.x$> 

[0 0 8 5] 01 9<i:Ei2 0 t^mmi^x. ^^m(Dm 
mjz:^iff^mmmMmm^iitiGBTx$>D. •kdig 

f~hmmmi 2 t^~^vx\^^^o 20 

[0 0 8 6] dCl-Ctin- ¥^^*:H2(?)MfeJc«'^(7)^^ 

i^^jyhmmtLxm^^^n. v+ ^mi^mms a 

tpnt^^^mmVXl^^o n+ X^^y3^«g^5 

S^^#:®^4ati. n- K U :7 hSS« 2 WcO^StcBB 
M$tlT:feD. p+ =IU^^^^4 btl> n^^2g^*:Sg 
:^4 artc^^SJcSaM^riT^^^^o httMS 1 

2ti, n+ X^*y>ffii^5 b(hn- HU:7 h^^2 (hT 
M^tl^ p+ 5 a cD^SMi^chy- h«6&)i 

[0 0 8 7] ^UT, ^=^mi^m2(Dmm\z\^. nm^m 
i^mm4 a(DmT\zisLmT^<k'Dizv- s i c»hmii2 
0 af}m^^nx\^^^o c(Dp- s i cmmm2 o (hp 

xn- \^oyhmm,2tv-'=^mi^m^Z5cL^^^mz 
BB^^nxi^^o ^bTp- s i cm^m2 o{t. p- 
^mi^mms c^^^^EUTp+ ¥^^*Mfei5 atcmmw 

[0 0 8 8] ^Tc. H2 0 {C^"r¥®H{C43l/^Tn- K 40 

^mwmm5cf)^2o%j^T. n- \^^jyhmm2i^^s 

[0 0 8 9] ^^m(ommjz:^\y^x. m/^^yy^wm^ 
i,z'^^mpwm'r^mf-tmmit<Dmm.<Dmi^L\t. 
mi^m}fZ\^±m\^rzmm<Dmmr ^]i:zss tmmx$> 

:^^m(DmmXlt. Z:n\zm^XlGBTh{.X:t 

>miT^m{z^mrcu^'j h^m^:ity)^x^^. kxt 

[0 0 9 0] gll 9(C*5l>T I GBT(^):t>Iftf1^9#(C:p 50 
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+ :nu^^m^4bf)^^&A'^nrz:^-jmm (h+) 
\tmmm\zm&iz$>^v- s i Gmmm2 oiznt^x^ 
n^n^o iGBTTts, ^->:t>mm^z^^^xir^ 
fjimt&Ui^-^^n- \^^jyhm^2\zm^^ti^^t{z^ 

mi^-iEiinizj:^mmm^mtm^iti^i&i&tnik 

mm (h+ ) ;0^^p- S i Cffl^MB2 OtC^aA^tl'S 

w \^^jyhmm2m\zmm^n^^-)vo^^:^m 

[0 0 9 1] tcx. :^^m(Dmmx}it. m2 o\z^^ 

.kot^v- ^mi^mm^ c tn- \^^jy hmm2 t(D^ 
B.mmmm^mm'r^chx. v ^mi^m^^s c(Dt& 

tnRh^ ^m<l^X^^^o :i<DMm.tfiRhUz^D. p 

- s i cmmm2 o(caA$n;/t*:-;um«t«p+ 
iiimm\zmniz<<ur)^ n^^xitp- s i cmmm2 
o-^7t^-)vmmt,mA^nm<u^o z.n\,zj:on' k 
'J y hm^^itzmm^ti^:^—j\^(Dmi^m'p^^<D^t(9 
mx^^fzib. :i-ymm(Dmm^mm'r^zLt:fy^x^ 

' [0 0 9 2] ui^. if^'^m(Dmm\z^^m&^m^my 
^ -)v K y I/- h f)mn ^ nx ^ t^^o 
[0 0 9 3] mm<Dmm i o 

m2 iji. :$imm(D^m(Dmmi o^z^i^-f^mmmnm 
m'F^'^r^^mi^mw:(Dmm^mmm\z^'rm-^mx 
B12 i^mmLx. :^mm(Dmmx^t. ^mi^m 
2(Dmm±m^ztDrz^x^-yysi[: i^nmt) ^nrz 

n- S i C»mm2 0'fymjSC'^nX:^0. n-\^vyh 

mi^X2^^um]2-mmm3<D^^izmt^{.x^^^. 

:ini^y.^(Dmf^^zz)\^^x\t. m i iz^-r^mcomm 
1 Lmimcx^^rz^. m—comiiz^^^^xit^m—o) 

[0 0 9 4] ^Tzs i cmmm2 o ^^-^xitt^m 

SfS, ;/^<i:;t^iLiang-Sheng Liao et al. , "Intense bl 
ue emission from porous 3-SiC formed on C+-impla 
ntedsilicon. Appl. Phys. Lett. 66 (18) , pp. 2382-2 
384. 1 May 1995tcr^^$nTl^^o ;i(7)^^$n;^c^r 

miz^omm^mx^r)^ :^-^y.Mf&m(Dm^. 
^y^. '^-^y.mmn+mm'^imx&^o 
[0 0 9 5] zi(Dj:v\zmf&^nrz^^'^-ry\zm/'<-fy 
y ^ aiju-r ^ t w tc r e s u r f nmt^t^ ^ nrz 
^^x^mi^m 2 co±rsXf)m'p^^iz'^^it'^rixi^^^ . 

s i cnmm2 o<Dtiy-\^mD<Dm^^^^ 
mhmw^&<Dmi^^mmtr^^o y/^yyi^j^m^ik^ 
---iSi^< \z^nxs i c»ag,^2 prtJ:0 7A*^>>'x 
mm^m^i^Wi^y)^. ^-^y(D^mzj;:'oxt<Di}:m 
hmm^tmA-^n^o ^.tiiz^o. ±mLrz^m(Dmm 
7--9xm-<rzm^^zm^x. -^^^z^Mmit^m^c 
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[0 0 9 6] mm<Dmm 1 1 

2(7)(SffiC7}?-5'Xfb2nitp- s i cmmm2 o^m 

ti)cSriT*30. CCDp- S i C»fl^«2 0±-CC:CDp- 
S i CSi^)12 0 i:^gt-^J;5{Cp-*^#:M^3 0 

nim^^tiTi/^^. ^.(Dp- s i c»mm2 0 iip- ^ 
n£t^i-ro«/s{coiiT«, @ 1 iz7ri-rmm<Dmm i ttt 

[0 0 9 7] 7^£*3. ;}^-^X'ft:i£fT/j:'5{C^LT^<S'ft: 

p- n^mf^mi^s of^izm^[^xm.n^^tA^>b. en 

[0 0 9 8] ^^fficOJ^^Ttt. j^A'-f TXPnWCD^ 

[0 0 9 9] mm<Di^m 1 2 

B12 3'«. i^ftmo^mmo^mmi 2iziit,f^mmmmm 
m^=s:m-r^^mi^&m<Dmi&^m.m6fnz7ji-rmmmx 
a&o, 02 4«, m2 3<DH-Hmiz^^mv&mmm-v 

^C*5, gI2 3«. EI2 4© I - I ^tCjfipefltfC 
[0 10 0] @2 3 tll2 4t$:#BgLT. 2^3ISfi«J^ 

m-Tiit, ^mi^m2(D^mz&m:-r^p- s i Cifg^n 
2 ofs, ^j^-^-x^tstiTi^i-s. sfcp- s i cmmm so 

2 0 tp+ #^^*:«g«c5 a torBllCfig-r-Sp- ^Mi^ 
[0 10 1] /j:43. ^nJJA^cD^fiKtCO(.iT«. 01 9 

t02 0 ii{z^Lr:immo:)mm9 tm^mcx-$>i>r^ 
tf>. m-'<Dum^z':>l^'^x^tm-^Dn^^Hly. ^(omm 

[0 10 2] :^mm(DMm(Dm/u 7 xmmizioii-^ 

[0 10 3]Jax.T, p- S i CaiP^2 0 t p- 40 

1 0*3j;tXl \XWmVtz<Dt:mm. Z.<r>ifs-^7.\Z^ 
•p T T A' 7 > -> I ^SitOtetSt i: li?t;«^*«lf!iiJ $ fca6, 

[01 04] fs.i5. :^^m(r>i^mzii{,^x^mmm-^m 
^m-y ^'-)V\i-:r\y-hD-iWHlt^nx%^\>K 
[0 10 5] mmcpmm i 3 

'Aiz. ±^Lrznm(Dmmi . 3^^U4iz%^ii^mt^ 
mmo) s o I mw.<Dmm:^mt:^m(Dj&m 1 3 1 bxiJi 
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[0106] E 2 5 ~Ei 2 8 «. :^^m<Dmm<Dmm 1 
3 iziii^i-^mm^Mmm^^-'^-t^^mi^mmoimm-jj 
mt:i:mmi,ziF:Tm.mwit&mx$>^. 

[0 1 0 7] $-r^2 5S:#B8bT, ->'J 3 >J; 
¥#f*^2<Dft50^t)-B-fflS®tCC (mm) ^:t>Am 

A^n^o cicDaAB#cDfia!«8 0 or^i-efeo. 

oaAa« 1 X 1 0 "6 c m-2a±T*«). 
[0 1 0 8] ^2 6*#figLT, C'f:i->aA«. 11 

0 o"CR±. 3mm&L±<DmMm^nr£oct{zj:-ox 

S i C^SibSrfT/Jl/K ^agi#:B2'f (CS i C»fl^J12 

o*«fl^j5£$n^, 

[0 1 0 9 ] 02 7 ^#B^5UT. CMP (Chemical Mec 
hanical Polishing) as/^ciftCcfc 2 (DlfiO^ 

t:>i±mm:m-^^mmmm-sn. s i cmmm 2 owftso-e- 

^)-B-ffl!l(C«#t-'5afBiS i P2®-gBSfc«^SB*t|** 
cntCiD. i|^«^*:«2«ifi0^*3-a:ffla«®«) 

[0 110] 02 S^^miyX. ¥#*^P2 0SACI^*> 

-a-en. s o I SftcTi^jgfiK^n^. 
[0 111] :^mm<Dmm<nmm-^mxs&iO'^t)'ti:^n 

[0 112] mm<Dmm. 1 4 

0 2 9 ~0 3 1 tt> :^%m<D-mm<r>w^m 1 4 ic*5tts« 
mmi&m^^mr^'^mi;^m.m(D^T^^m^iLi^m\z 

5^-r«Elll§»fS0Tab'5<. 

[0 1 1 3] 02 9i&#H3LT. i/U 3>J;t)/^C-5¥« 
#:J12a)MA0-&t5-e-#J«S±(C. JP^ 2 0 0 0AR±© 

-> u n >^{kM (s i 02 Sfc(i-> u 3 ymtm 

[0 1 1 4] 03 0?£r#figLT, iOiiA/^MvX 4 
0^^UT¥^#:B2»CC<:t>*«aA$n^o 
AB#lC*5lt^©fttt8 0 0t:eA±T*0. *^-Oi£Afi75S 
1X1 Oi6cm-2tA±T$)^. 

[0 1 1 5] 03 lS:#B9bT. ClCDC-r:t>aA^. 
110 OTCfiti, 3^PBlR±<75ISimilSrff7a:^c:i:JCJ: 

2 0 75ijg/«;^cn-5. z.<Dn. T&.xmm-^7.^ AO(r>nt£. 

[0 116] CCO^, aAJPl^VXi' 4 0 75?^i$nfc 
^. 02 7 t02 8 i(C*rSS£©J^Ml 3 t|i]^(7)X 

[0 117] *SSS£Dfl^S|(DS3ja:35ff£fc:<t<3i£0-grt5-a: 
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[0 118] 0<&S i CdiXn 

■y^S'-^T'^X-^C VDTPji£-r-5)^ tt>#X.^nSo C 

[0 119] mmcpmm i s 

0 3 2 ~0 3 5 ti. ^mM<r>nm(D^m i s (c*3tt-5« 

[0 1 2 0] 03 2<£-#{!8bT, aAJ¥fli-7X^ 6 Id^' lo 
-> U n 2 (DBA 0 ^*3-B-(H«®±{c}g;iE^ ns, 

[0 1 2 1 ] 03 3&#H8LT. C«aA)9)i^VXi' 4 
0<&^bTS i'f:t>*^*->U=I>|12(caASn-5. C 
tliC J; D . ^d^mWm 2 ©H)t^{4M{C#^^hK-> U n >g 2 

[0 12 2] 0 3 4*#HiLT> d®^. ftAJPflSvX 
^4 Oi£;:/M.TC'1':t>75^'S \-(^>iSlX (0 3 3) J; 

[0 12 3] 0 3 b^mmvx. c-i^yTt^x'^, i i 

0 o*cK±, 3mmA±.<Dm^i^^ffts.o^L\z^K>s 20 

1 C^^B^b^fr^tcLK #JS#:B2 4'fCS i C^SM)i2 0 
fimjlSL^n^o cross. *SISS2 a©?¥?5:tC<fcoTS 
i c^^H<k755SSffliJ'N-r«i75^-DT 1 :^rS](cjifTf scttc 

[0124] /iii. JiKli LtcmMomWi 1 3 ~ 1 5 

^immW- 1 - 1 3 5 0 7 0 -^il^ffi^ ittigkW^I'F (E 30 
P-0317-445-B1) tCS^Snfc. CVDTSi: 

aso^t)-&B$<Dm'&-a-€:s i /s 1 02 , s i cy 

S i O2 . Si C/S i , S i O2 /S i O2 ;i<i:Sft<) 

[0 12 5] Jt^Lfc2|s:5ISa09J^«il~l 5-?? 

«. -7^ KA'>K^^-yXg2 OibTS i C»8^li{- lo 

Tt>J;V^o HA>h'^^-y7'B2 O0D«5p|.«, 

[0 1 2 6] ^mm^^rLtzmmoymmit■r^x<D}^■v- 
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[0 12 7] 

[sgBjrogi:^] *»Bj© 1 (Dmmzuomm^im&m^ 
^m-r^^mi^mmii. ^mi^&m±izm-^mmm^ifi- 
^L^xmi^^nrz^mi^m^mi.. ^m^mizmmi£m 
'T-/}mi^^nrc^^mt^mm.x$,-DX. '7-fK/N'>K^^ 
y:/mt. y^-)v\i-:fu-\-mmmmt^m^x\^^ 

Mm&m^it. ¥^mi^m\zmf&^titzm^iziimn 
m<Dmi^<i:zfm2^mf^m^^^vx^^^. 

mmmit. mm^zsf^2Tf^^mmi,zm^n^^mt^ 
m<Dm^±\zmmm=S:i^&Lxya-^^ >if^mx]^ 

f^^n. ii^-o^ 1 -^wi^m.mzm%m\zmm.^ntz.^ i 

[0128] *^sj© 1 ©^®fCi^ 3«^ig5iBffi«^«: 

■7-1' h*n> H^^ yBCDWffi(6]±?i*<i:roffl^^*(C 

[0 12 9] ±tH^®{C*5tmf*L.<«. 

K4^-\"yXgttS i Cg^W-r^.. CCDS i CUSr^l^i 

[0 13 0] ±tSMHtc*3(.iTJif*L'<«. ^1*3 J; at 

^2^SiE!^M^<DrB^cc>¥3^#:Jlf^lC{S:BU. iS-'Dm.X^ 

mmmm.t.n\:'Mm.m.x'm i ^imtiMi^j; o ^^i-^^m 

#)tS^S:Wb. *^■om2 7F■^!^^i^tG)PB1-Cpn^^^Sr 

H U :7 hM«75^'$ 6 (CliA e>nT(.i-5„ era h- 

[0 13 1] ±gB^®(C*3ViTjif* b<«. mi^HEtl 

X®«^ 1 :=FM<ilS@*E*5j^;S$n)5:¥#*t:)iCO^ 

[ 0 1 3 2] ±i2MSifC*31/»T<!f * b < «. 7^* hVN*> 

T'^tsii 1 ■^mm^w.(D%-r\zmm.-^nx^^ 
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[0 13 31 ±K«HfC*iO»T(i7S Kfi, '7'r KA*> 

[0 13 4] ±t2^S{r4Dt.^T»SL<«. '7-f hVN'> 

A* > K r >;/ ■T'M t SiiSfeigt^ i: AmSS-T ^^t 
[0 13 5] ±l3^®tC*5l,iT<fF*b<tt. '7-f h*A> 

MJ^®TiPiEias8a©2«et±i ofigi^TT*^, cinic 

[0 13 6] :^mji(Dm<Dmmiz^ijtommMwmm^^ 
Lxmi^^tifc^m^m^^i'. ^mi^miz-mmmm^ 
:/s**LTt^i-s. ^WBE^^ti, ^m^m\zi&^^n 

fc5t.MCjMj^«iaromi*3J;U''^2Ti|ili*Kl®J^i:, HI 
|p| 1 J; D fc(£i'i^M'i)jiSSr 

-r-S^^^^^izO^^CoTI/i^. '7'f HA'>F=^^^-y 

[0 13 7] *^HqwteCD^ffi(Clie^1giJaieiWBE«-^S: 
^•rs#^#:^BT«. K A> h'^^ ^ -y T'STi^-H 2 

> h' 4^ ^ -y -/(l ^ C CO J; -5 (C b it C t ft J; S i-ffilfil 

-f KA-> ^^«)BJErSl±^*t«ffl*gj*lCj; 
0 {c ig5 1/ ^ ffi* /E * H^-r -5 :r t A^'T- # ^ « 
[0 13 8] ±fB^®«Ct3liT»SU<tt, m^^Mlf 
iBijroi#ig#:S (C ■7'f hV'? > K ^ ^® i: |g 3 ^ 

[0 13 9] ±E^Efi{C*5triT<i-f*U<f4, 
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&m<Dmzs^y3mizm-:>x^mzmm^nrzMi^'^izmm 

4 :fe J;acm 5 ^M<^S@iii^S^tyJ; O fCffig^ tlT*3 

Wic^^^tiTi^i^, :ztHZJ:D, ^^^Hffi^^S I 
GBTi:Lfci:^CO^>iflf^B$lca 1/ 3^ Mftic:<i'> ^ "7 'f 

[0 14 0] ±EMHfC*5tiT<(?$b<{*, m 1*5 J; 15 

H 2 Tm.^mi0i\zi^^n^^mf^m<nmm±izmmm>^ 

<mmmzm^mizmf^^nf:if^immii<Dmii<t:UfH2 
^m!^mmz^%mtzmf^-^nftf^ 2 mmtcomx^m 
^mm'^mti.y^-jv\^-fu- hmmmm-^^-^ibizm^ 
enTi/i-s. z.ayy^—ji'iizfu—hmmmm^mfx 

20 7A5'>->3^®l?^3fiSlca-r^Ci:tt«JiliiJ^tl^o ^® 
fc*. y^-}V\i-:fu-hmmnm'iZ,k^iil£\^i±m^ 
t. mif^K*iSfei@s<;fe-5«s*S{cts:tt&nife'7'f KA* 

fC V ^ WEE S ^ c: i: 75^*-C ^ ^ . 

[0 14 1] :$imm<^-^ 'bizi&<Dmmiz'^ommmm& 

m'f-^-^-ir^^mi^^mit. ^^mi^mm±izm'^m!mm 
^:f\-fELxmfS.^ntc^mt$m^-^\^. ^mt^mizmm 
&mi'^m0Z-^nfi:^mf¥mmx$>-DX, '7'fKA>H 

30 ij^^nrzm^izmmmm<r)f^m<iiZff^2^m!mmm^ 

■7^ HA*>K^i'-y7'B«#7LST*^. 

[0 14 2] *^Bg«$^(Cfdl©^iS(Ct¥31tlSiSW]E 

-10 .h. «^3^g75^*St>iii<fj:S®^{C^lte>tlfc'7'r FA 
> F^l' -y >^P©Wffi|Sj±^*t®ffim^*(Cj; 

[0 14 3] ±ta^S(c*5i.iT$y-* L<tt. \^ny 
\i^xy:fm\.t.w.i^hmmmtm\:''mmmx$)^. c 

[0 14 4] ±fB^®tC43</iTil?*b<«, rP-i FA'> 

WL. A^^f^2^mmmmiimm.mzm^^nx\^^^, 

CtlfCdcO. ^'f F/N*> F^vy J: 
50 fcct{CJ;SWJE|6j±^*<»:, «#«g«A««fcigi< ^5:^ 
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[0 14 5] ±iH^B(c43t.iTW*L.<«. mii^fsmm 

tc J; o T 7 A* 7 > X mat<7)J£«( <t igm^^'WlfliiJ $ tl S „ 
[0 14 6] ±te^®{c43^^TifSK«, miiiJ:^^ 10 

> )^^\v':fm(r>mm.'C«^±Mmt.<r>i^mm^\zJ;i'ot/^w^ 

[0147] ifmmm.m.Wim&mf-^m-t^^mwm 
m.<Dmm.-^m\t.. ^mwmm.±.\zm.iLmmimt:it^\^x 

j^}^^rit^'=^mvfm^^v. '^mwm\zWM'!£m=f-m^ 

ii^Tv^^. ^-r^mwm\zyf-m.^^mx-t^z.t-QH^ 

LT^-r KA*>H:^:^-v7'S^#-rs^##:®»Cfflii*e 

[0 14 8] *^Bj<o^iaig5Bffi^^<£^-r^it^#^^s 

S<^)»ijg:*^^£■T?tt, ifcSOi^lfil-h^-a:. ^^LfclAO^ 
S O I a^^iSiff^ C t7!>t-e€- 

■5, 

[0 14 9] ±ie^S(C*3t.iT*TSb<«. 

[0 15 0] ±f2^BtC*5ViTWSb<«. 

^Bic-r ^ 7cS- i |5J b TC'S- ^ H (C A t- ^ C i: Tifi 

mw-m \z$'^^^nm^w^^-t^rMi)^-& ^\zm?L<bnx^^ 
-g). ^^^Bnm>&m0SiLtzmzyf^m^>&mxvx'7-( hVN- 

[^s®fam/j:uiBj] 50 
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m 1 ] ^^mcD^mcomm i tc*5tt5#ffli®w)E* 

[02] *^e8©^JgWJ^^.iro«/«i:«e5l5C3J©S i 
[S3] El 1 <75^ffi^^ig!^m>'-i'-;PH'/l. — h» 
[04] ^ftiK^S^«7^-;WHy^-h«S«iJ* 

[0 5] :^mm<Dmm<nmmiiz^if^mmmmf£m 
^^m-r^^mi^mmiz^^^xm^^^<D^i^-mm 

S n -S. d t ^ IffiBj-r ^ a6 © 0-e * ^ o 
[0 6 ] :i?.mn<D-^m<Dwm 2 tcijit^^gyi^wm*- 

[0 7] ®^«tCD^^^7K-rigl©0T*S. 
[0 8] «^m4>«<t^**-r^2®0T*^. 

[0 9] ss^m-t-wsi^Sr^-r^srosTfes. 

[010] ®|?-*4'C)«^^^-rm4c750-c'afes. 

[011] SOI mcDi^^mms-commz^-oxyu 
> h/)^i£(D^oi,z^t:>i>A^^mm-t^rzib<Dm 

^*-r -5 ##^!^ss wMfiK ^«Effls w {c^-r 0-r 

[013] :^9^mo:>mmcomm4iziii,i-^mm?^m}£ 
m^^^r^^mt^mmo^m^^mmffjiz^-rmmmx' 

[014] :^^m(^mm<^wm 5 (r*5tt^#g!Jii5WEE 
[015] :ii^m<DMmoimm e tcisttsisisifawjEE 

[016] 01 5CDE-E^{r?Q'5^»l!#»iftS5)-^«' 
[017] *^B^CD^JgCD»^ 7 (c43tt^^iyiai4ffi 

^^^wr^¥##:sat«i?i^i!c;^«tBSi^(c:^rw®0T 

[018] :^^mff)nm(Dmm8\zisf,f^mmmmi£ 
mT^--^-r^^mi^^m<DmfS.^m.mmitZwi-rmmmx 

[019] :$imjico'mm(Dnm 9 (ciJtt-s^syiiiWffi 

^^**-r^#^#:^gCD#ifiK^«llllSl^fC5^-rtlffffi0-C 

[0 2 0] 019 <DF - F^{C}tt3ttlS»fffi0Tfc 

^. 

[021] *^Bj<03^SSWJgSg 1 0 {C*5tt-5«ISaigi« 
ffi^^Sr^f -5 *«EflEgg(D«!;«*«[lll§M IC^f »rffi0 
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[02 2] :^mm<Dnm<omm 1 1 iz^if^mmn^a 
[023] 2^9tm<Dmt&<Dmt& 1 2 \z^i-y^mmism 

[02 4] 02 3©H-H^tC}a3«l£5gWSi0TrS 

[02 5] :^^m<Dmmo:>mm i s ic*3it^«t^i«w 
[02 6] ^mn<Dmm(Dmm i s {c*>tt^i^sissw 

BE^T^Wr^#^^^^M0iajS:3&?i«m 2 XSSra^f 



[028] ^^^^(Dmmcomm 1 3 fc*3tts«i^i«iii» 

«EBSSff®0-efeS. 

[029] :^mm<Dmm<Dmm 1 4 tc*5^t^M^iSi^ 
[030] :^^m<Dmm<Dmm 1 4 tcijtt^^^igw 

«lB§Sf®0Tfe5„ 

[031] :^^m<Dmm(Dmm 1 4 (c*5tt^«^iisiiii-t 
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[03 2] i^mm-mf&oywm 1 5 tc*5its^s{;§iw 30 
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► [033] ^%m<D^mo:>mm 1 5 fc*5ct-5«iMigsi* 

t[Bl§K)rS0T'&^. 

[034] :^9tm(Dmti&<Dmm 1 5 (ct5tts«isigsi* 



[03 5] :^mm<Dmm(nmm i 5 ict5it^it^i^w 

«EllSS^ffi0T*^<, 
[03 6] iiE5RcD^Mi^WJEsg^^Wr^#»<*:Sg 

[03 7] 03 6 iz^-rmmmm^oymf^^^B^T^ 

[03 8] ^^*®^«^^g5i^ffi*^sw•r^¥«^ss 

©II 2 ©fiaj^^-r«lBSSlfffi0-e*-5, 

[03 9] 03 8 (C^f «iS«WJE^^ ©Ifjf^*^?^ 
•r-2)fca?)«0Tfe-5. 

[040] $r^fk$-a:fc«^«iWBE 

[04 1] i&!^mT'm&mitm^mf&-r^m'^<Dmit 

[04 2] ^^fCgB^$n;fe*^#:SMW^/iES:«lffl& 

«)(c^r-rff®0Tfe4„ 

[04 3] 04 2 iz^-rmmzid^^xm^^^A^^i^ 

[?f^Wl{i93] 

1 ^mi^mm, 2 n-^mi^m. 3 miitmrnm, 

4 n+ 5 p+#^^t:®«, 6 

Hm«. 7 7/-F«is. 8 mmmm, ii 

2 0 SiCmmm, 3 1. 3 2 
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